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OSTEOLOGY AND MYOLOGY OF
PHRYNOSOMA P. PLATYRHINOS GIRARD
AND PHRYNOSOMA D. HERNANDESI GIRARD
by
Richard L. Jenkins and Wilmer

W. Tanner

INTRODUCTION
Phnjnosoma Wiegmann (horned

lizard

)

is

a peculiar North American genus of the family
Iguanidae inhabiting the central and western
United States and northern and central Mexico.

The osteology of Phnjnosoma has not been
adequately worked out and described, but has
been dealt with in varying degrees by many
authors. Cope (1892) gives a general account
Phnjnosoma douglassi. PhnjPhnjnosoma coronation.
and
cornutum
nosoma
The same account was incorporated into Cope's
Crocodilians, Lizards and Snakes (1900) and
supplemented with some measurements, external moqmological illustrations, and brief de-

of the osteology of

members

scriptions of other

of the genus.

and Phrynosomc
(Anota) m'callii, and sterna and dorsal views of
the skull of Phnjnosoma d. douglassi, Phnjnosoma b blainvillii, Phnjnosoma phtyrhinos and
Phn/nosoma m'callii and discusses the external
characteristics and general osteology of all species considered by him.
Broom (1948) gives general notes on a skull,
which he believed to be Phnjnosoma cornutum,
and illustrates the dorsal, occiput and temporal
b.

blainvillii

regions of the skull as well as the inner side of
From a single skull of
the right mandible.

Phnjnosoma cornutum prepared by
ficult

to

definitely

verify

Broom's

us,

it

is

dif-

illustrations

and to associate them with Phnjnosoma cornutum.
Detrie (1950) illustrates and describes the
osteology of the skull of Phnjnosoma cornutum.
His illustrations of dorsal, ventral, lateral, and
posterior views of the skull are probably the
best in the available literature on Phnjnosoma.

Reeve (1952) uses the material published by
Cope (1900), Bryant (1911) and Broom (1948).
in

and

unlabelled

includes

photographs

of

modcstum,
oromatissimum,
douglassi
phtyrhinos,
solarc,
bicularc cortczii, cornutum, and coronutum
dorsal views of

Phnjnosoma

The photographs

blainvillii.

m'callii,

lack detail, but are

excellent for observing the outline and general
shape of the dorsal aspect of the skull.

Etheridge (1964) characterizes the skeletal

morphologv and svstematic relationships of sceloporine lizards and portrays the peculiarity of
Phnjnosoma from all other iguanids as being
its short, wide, flattened body, short tail, and
large head spines (excluding Phrynosoma ditHe
marsi which does not possess the latter
lists the head ornamentation reflected in the con)

.

figuration of skull bones as osteological peculiari-

Bryant (1911) gives the general osteology of
Phnjnosoma, which is an amplification of Cope's
account (1900), illustrates the pelvic girdles of

Phn/nosoma

tum

providing a descriptive osteology of Phnj-

nosoma based mainly upon Phnjnosoma cornu-

ties of

the genus.

These included: the presence
on the

or absence of tuberosites, spines or horns

dentary,
frontal,

prearticular,
postorbital,

supra-angular,

jugal

parietal,

and squamosal; the

absence of lacrimal and postfrontal; formation of
a supra-orbital arch; the restricted size of the
suborbital vacuites and supratemporal fenestrae
or entire closing of the latter; maxilla separated
from the nasals" by the prefrontals or in contact
with the nasals; posterolateral projections of the

diapophyses of the second sacral vertebrae usually lacking; caudal vertebrae all nonautotomic
and usually less than 20; Meckel's groove usually
open and splenial extending almost to mental
sN-mphysis; retroarticular process vertically flattened or absent; median process of the interclavicle extremely short; scapular ray short or

absent;

clavicles

lacking

hooklike

processes;

sternum short and broad across its base; sternal
fontanelle extending well forward of the widest
part of the sternum: usually 2 sternal ribs, occasionallv 1 or 3. (the number may be variable
each side): widely separated xiphisternal

on

rods usually lacking rib connections; 7-9 postribs.
sternal dorsal ribs as long as the sternal
incipient
cartilage;
costal
short
a
each bearing
zygosphenes and zygantra present, being best

developed

in

the caudal vertebrae.
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Etheridge (op. cit.) lists other skeletal feawhich Phrijnosoma has in common not only
with sceloporines but also with other iguanids

brae characteristics and nasal structure, and indicates Phrijnosoma to be a highly specialized
genus. Etheridge (1964) removes Phrijnosoma

and lists external differences between
soma and the sceloporines.

from the sceloporines and

tures

Phrijno-

osteological

Myological studies on Phrijnosoma are not
extensive

and those available are limited

in

scope. Sanders (1S74), in his notes on the myol-

ogy of Plmjnosoma coronatum, provides the
most extensive myological work on Phrijnosoma.
He describes the myological arrangement and
musculature, musculaof the
tendons surrounding the knee. He also used an
older terminology than is now in use, and did
his work probably from a single specimen as he
mentions "my specimen" in the beginning of
his paper.
Camp (1923) illustrates a ventral view of the
head and neck myology of what he terms Phrijnosoma hernandesi.
Norris and Lowe ( 1951 ) indicate the systematic status of Phrijnosoma mcallii, and make
a very restricted study of the osteology and
myology confining their study mainly to the
temporal and neck regions.
There is much disagreement concerning the
phylogenetic status of the genus Phrijnosoma
within the family Iguanidae. Mittleman (1942)
distinguishes Phrijnosoma as "a primitive but
highly specialized genus," and illustrates the
genus as a very early branch from the Sceloporus protostock. Savage (1958) includes Phrijnosoma in the "sceloporines" based on the verteillustrates the superficial

ture of the inner

arm and arrangement

characteristic

soma and the

states:

common

"The only
Phrijno-

to

but absent in all
other mainland iguanids north of Panama, is
the presence of a large sternal fontanelle; it is
very small or absent in the others." Although
Etheridge suggests that Phrijnosoma is more
closely related to the sceloporines than to other
iguanids, he states: "Phrijnosoma is extremely
sceloporines,

odd and differs
from all other iguanids."
Our study is one in a series of comparative
studies and deals with the anterior osteology and
myology of Phrijnosoma and other closely related
.

iguanid genera.

.

.

Its

purpose

is

to

present

illustra-

and descriptions of the anterior osteology
and myology of Phrijnosoma platyrliinos platyrhinos Girard and the osteology of the skull of
Phrijnosoma douglassi hernandesi Girard, which
may be used as a basis for future comparative
studies of Phrijnosoma and other genera considered to be closely related to Phrijnosoma.
Where possible we compare and draw conclusions concerning the osteology and myology
tions

of these species.

Appreciation is extended to Drs. Richard
Etheridge and Hobart M. Smith who reviewed
this paper prior to publication and to Dr. James
Peters of the United States National Museum for
the loan of the specimens of Phrynosoma ditmarsi and to Mr. David F. Avery for permitting
the loan of iguanid skulls.

MATERIALS AND METHODS
Tile principal species used for this study are
Phrijnosoma platyrliinos platyrliinos Girard and
Phrijnosoma douglassi hernandesi Girard.
Skulls and skeletons were prepared by soaking fresh and preserved, skinned specimens in
50 percent ammonium hydroxide for 12 hours
with subsequent boiling for 5-30 minutes. They
were then picked clean with forceps. Both articulated and disarticulated skeletons were prepared; however, osteological descriptions refer

an articulated structure in this study.
Some experimental, skinned specimens were
soaked in full strength and others in dilute
clorox bleach for varying lengths of time: howto

this method of skeletal preparation was
not satisfactory because the small bones and
cartilage were destroyed by the clorox.

ever,

Fresh and preserved specimens were skinned
for myological study.

In the anterior gular, ven-

and lateral abdominal
muscle fibers attached to and easily
pulled away with the integument were not disand

tral,

lateral

neck,

regions,

regarded.
Skull

illustrations

were

drawn

on

graph

observation through the
stereoscopic microscope.
The myology was
studied by describing and illustrating the su-

paper directly from

perficial musculature.

away

These were then dissected

expose the next layer or deeper muscles.
Because the musculature is bilaterally symmetrical, it was possible to show in one illustration
two depths of muscles. This not only reduced
the

to

number

of illustrations but also provided a

Osteology and Myology of Phrynosoma

comparative relationship between the superficial
and deeper muscles.
the skull were made in
Skull depth was
millimeters
measured from the ventral surface of the occipimain
tal condyle to the dorsal surface of the
measured
was
body of the parietal. Skull length
from the posterior surface of the occipital condyle to the most anterior part of the premaxilla.
beSkull width was designated as the distance

Measurements
with

of

calipers.

tween the third temporal spines.
All osteological and myological descriptions
illustrations refer to adult specimens.

and

Speci-

mens prepared for this study (juveniles and
Brigham
adults) are tagged with the following

Young

22814; 22833; 22839; 14838; 22830; 22834;
22860; 22840; 22842; 22838; 22841; 22832;
22831; 22823; 23740; 23741.

University numbers:

Phrynosoma platyrhinos platyrhinos Girard (27

Phrynosoma douglassi hernandesi Girard
specimens

BYU

22817; 14333; 22828; 22829; 22822;
22815; 1143; 2261; 667; 23808; 23809;
23S10'

Specimens prepared for myological purposes
were preserved in 10 percent formalin, with
some being transferred into 70 percent alcohol.
All specimens prepared for this study are accessioned in the herpetologieal collections of the
Natural History Museum of Brigham Young
University, Provo, Utah.
Terminology follows primarily that of Robi-

son and Tanner (1962), Avery
(1964), Reeve (1952), Oelrich
Etheridge (1964).

specimens )
22825; 22823; 22820; 22827; 22824;
22819; 22813; 22821; 22818; 22816; 22826;

BYU

(12

)

Tanner
(1956) and

and

PLATYRHINOS
OSTEOLOGY OF THE HEAD OF PHRYNOSOMA P.
HERNANDESI
AND PHRYNOSOMA DOUGLASSI
The

Skull

Premaxilla (Figs. 1 and 3) bears six teeth and
the
a single bone located at the anterior tip of
approximately
forms
upper jaw. A dorsal process
one-half of the medial border of the fenestra ex-

is

onarina and terminates as a wedge between the
anterior third of the paired nasals. An expansion
on each side, located ventral to the mesial part
exonarina,
of the ventral border of the fenestra
formventrally,
lengdiens
and
extends laterally
anterior
ing an oblique articulation with the most
on
extension of the maxilla. A foramen is located

each side of the premaxilla near the angles

formed by the dorsal process and

lateral

ex-

pansions.

Nasals (Figs. 1 and 3) are paired structures
forming the anterodorsal angle of the skull and
located posterodorsally from the posterior edge
dorof the fenestra exonarinae and wedge of the
sal

process of the premaxilla, to the anterior
A small variable, lateroprocess projects posteriorly from the

border of the frontal.
posterior

in most specimens. The
with the prefrontals.
laterally
articulates
nasal

main bodv of each nasal

the
Prefrontals (Figs. 1 and 3) lie lateral to
orbits
the
of
parts
anterior
the
form
nasals and
and superciliary fossae. Each prefrontal has

posthree processes. A lateral process extends
above the anterodorsolateral border of
of the
the orbit, thus forming the anterior half
distinction
clear
a
making
and
superciliary bar

teriorly

between the

orbit

and superciliary

fossa.

A

the
medial process projects posteriorly forming
and
fossa
superciliary
anteromesial border of the
anterior
articulates mesially with the nasal and
forming
completely
process,
ventral
frontal. A
most
lateroanterior border of the orbit, is the

the

posmassive of the three processes. It overlays
process
dorsal
the
with
teriorly and articulates
of the maxilla.

Posteromesially the ventral pro-

cess articulates with the palatine.

forms
Frontal (Fig. 1) is a single bone which
fossae.
superciliary
the
the posterior halves of
The posterior half of the medial border of each

formed by a process which projects anfossae to the
teriorly between the superciliary
and then
prefrontals
medial processes of the
medial
the
between
wedge
broad
continues as a

fossa

is

anteriprocesses of the prefrontals to articulate
one on each
orly with the nasals. Two processes,
posterior borside extend laterally, forming the
process culEach
fossae.
ders of the superciliary
which
extension
lateroanterior
with
a
minates

bar.

forms the posterior part of the superciliary
laterLocated at the posterolateral point of each
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PREMAXILLA

MAXILLA
FENESTRA EXONARINA

NASAL

PREFRONTAL

ECTOPTERYGOID
SUPERCILIARY BAR

JUGAL
FRONTO-PARIETAL SUTURE

SUPERCILIARY FOSSA

FRONTAL
POSTORBITAL SPINE
PINEAL

FORAMEN-

POSTORBITAL

SQUAMOSAL

PARIETAL

INTEROCCIPITAL SPINE
FIRST

TEMPORAL

SPINE

OCCIPITAL SPINE

Fig.

al

process

Phrynosonw pktyrhinos

1.

is

a postorbital spine.

plahjrhinos.

The

posterior

border of the frontal articulates with the anterior border of the parietal.
Postorbital (Figs.

1

and

3) separates the orbit

and supratemporal fossa. The anterior side forms
the posterior border of the orbit and has an
anteroventrolaterallv projecting process which
forms the posterior part of the ventrolateral orbital boundary.
The process articulates with
the jugal.
In most specimens an expansion of die bone
extends posteroventrolaterally to articulate with
the squamosal and jugal, and together with the
posterior postorbital edge forms the anterior

boundary of the supratemporal fossa. This ventroposterior expansion may be variable in size
on either side of a single specimen.
Articulation of the postorbital dorsomesially

mainly with the

parietal, however, ventral to
the postorbital spine a small, extreme dorsal
projection articulates at its tip with the frontal.
One or more tubercles is usually present on
the dorsal surface of the postorbital in adult
specimens.
is

Jugal (Figs.

1

and

3)

forms most of the ven-

border of the orbit and projects posteriorly forming the anterolateral part of the
temporal arch. Anteriorly the jugal becomes
slender, overlapping and articulating ventrally
with the maxilla to form an oblique suture. In
most specimens the oblique suture is curved dor-

trolateral

sally

making a more

slender, anterior projection.

Dorsal view of the

skull.

BYU

22816, 22823.

X

4.

The

anterior apex of the jugal terminates within
approximately one millimeter of the ventroanterior corner of the orbit. Articulation is also
mesially, dorsoposteriorly, and posteriorly with
the ectopterygoid, and ventroanterior and ventroposterior processes of the postorbital, and the

squamosal respectively.

On
of

the lateral margin of the jugal is a series
(usually numbering four in adults)

spines

which
ries to

a continuation from the squamosal seapproximately the mid-ventrolateral bor-

is

der of the orbit.
Parietal (Fig. 1)

is

a single structure located
The parietal terminates

posterior to the frontal.

on each side in an inverted V
with the pointed apex being slightly ventral and
mesial to the postorbital spine.
Each V is
wedged between and articulates with the laterally projecting process of the frontal and the dorsal
postorbital including its small, most dorsal projection.
The lateral parietal forms the medial
border and approximately one-third of the mesial
part of the posterior border of each supratemanterolaterally

poral fossa.

Two large spines project posterodorsally from
the posterior parietal. Although these spines are
formed as a part of the parietal, and could correctly be called parietal spines, they are referred
to as occipital spines (or horns) in the literature.

To maintain uniform terminology

in the literature for these structures, the term occipital spine
is

retained.

Osteology and Myology of Piihynosoma

FENESTRA VOMERONASALIS

PROCESS

INCISIVE

EXTERNA—

VOMER

FENESTRA EXOCHOANALIS

PALATINE
?

X—

-ECTOPTERYGC
PTERYGOID

PARASPHENOID PROCESS
BASIPTERYGOID PROCESS

EPIPTERYGOID
BASISPHENOID
BASIOCCIPITAL
FENESTRA OVALE

QUADRATE
PROOTIC
FACIAL FORAMEN

OPISTHOTIC
TABULAR
EXOCCIPITAL
OCCIPITAL CONDYLE
SUPRAOCCIPITAL

ANT. SEMICIRCULAR CANAL
PARAOCCIPITAL PROCESS

SPHENOOCCIPITAL TUBERCLE
Fig. 2.

Phrynosoma platyrhinos

platyrhinos.

Ventral view of the

skull.

BYU

22816, 22824, 22823.

X

4.

The dorsal surface of the parietal bears
many tubercles, some of which are usually pres-

bears three temporal spines, die longest spine
being the most posterior and referred to as the

ent and variable in size in different specimens.
Seven major tubercles are consistently present
on all specimens examined. The seven tubercles

first

a single tubercle between the
occipital spines which has been referred to as
an interoccipital spine; a single tubercle on the

are as follows:

dorsolateral surface at the base of each of the
two occipital spines; a single, smaller tubercle

on each dorsolateral side of the

parietal

imme-

diately anterior to each of the tubercles located
at the base of each occipital spine; two greatly
enlarged tubercles located near the center of the

one on each side of the imaginary

parietal,

midline.

The
frontal,

parietal articulates anteriorly with the
lateroanteriorly with the postorbital,

lateroposteriorly with the squamosal and tabular, ventrolaterally with the prootic and ventro-

posteriorly with the opisthotic

Note:

The

and supraoccipital.

pineal foramen

is

located medial-

ly along the fronto-parietal suture and is bordered anteriorly by the frontal and posteriorly

by the parietal. The fronto-parietal suture forms
the boundary of the pineal foramen usually a
little

farther anteriorly than posteriorly.

located at the
forms the
skull
and
posterolateral angle of the

Squamosal

ventrolateral

(Figs. 1

border

and

and

3) is

approximately

two-

thirds of the lateral part of the posterior border

of

the

supratemporal

fossa.

Each squamosal

temporal spine. From posterior to anterior
the temporal spines are progressively shorter.
Ventral and slightly mesial to the first temporal spine, the squamosal projects ventrally for
articulation with the quadrate and ventromesially with the tabular. Articulation is also posterodorsallv with the parietal anteromesially with the

and anterolateral^- with the jugal.
The squamosal may have a few small tubercles
on its dorsal surface.
postorbital

1 and 3) is located laterally to
and prefrontal and bears approxi-

Maxilla (Figs.
the premaxilla

mately 14 conical, pleurodont teeth. The maxilla
consists of three major projections. An anterior
projection and a dorsal projection form the ventral and most of the lateral border of the fenestra

A posterior projection tapers ventralventral to the anterior projection of the jugal.
The anterior, dorsal, and posterior processes of
the maxilla articulate with the premaxilla, preexonarina.
ly,

and jugal respectively. The anterior prothe broadest (most massive), the dorsal
process the shortest, and the slender posterior
process the longest. Medially the maxilla articufrontal,

cess

is

lates

with the palatine.

Basioccipital (Fig. 2) is located ventral to the
foramen magnum and posterior to the basisphenoid. In adult specimens a single occipital con-

dyle exists which results from fusion of three

Brigham Young University Science Bulletin

-PREMAXILLA

MENTAL FORAMINA
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Fig. 3.

Phrytwsoma platyrhinos platyrhinos.

Lateral view of the skull.

condylar divisions present in the imThe basioccipital forms the ventromedial part of the occipital condyle and fuses
posterodorsolaterally with the exoccipital, to
form a single occipital condyle, and laterally
with the opisthotic.

occipital

mature

On

lizard.

two

spheno-occipital tubercles. Articulation anteriorly is

with the exoccipital.
with the parietal.
Note:

Dorsally,

articulation

is

In adults the supraoccipital, exoccipi-

5.

Occasionally the extreme lateroventral tip of the
lies next to the quadrate;
however, in most cases the posteroventral part

between the paraoccipital
and the quadrate.

of the tabular lies

cess

The

pro-

posterior part of the posterior, ventral
is formed by the lateral exoc-

semicircular canal
cipital

and the most medial part of the paraoc-

zontal canal

Supraoccipital (Fig. 2) borders the foramen
magnum dorsally. The supraoccipital unites
laterally with the opisthotic and ventrolaterally

X

paraoccipital process

cipital process.

with the basisphenoid.

22816, 22823, 22813.

occipital laterally to articulate with the tabular.

the anterolateral ventral surface, the basi-

occipital forms the posterior majority of the

BYU

is

The

posterior part of the hori-

formed by the dorsomesial

part

of the paraoccipital process.

Opisthotic (Fig. 2)

is

located anterior to the

and medial part of the paraoccipital
process. The prootic and opisthotic are fused
and form the otic capsule which is the enlarged
exoccipital

structure surrounding the foramen

area of the posterolateral wall of the braincase.
opisthotic forms the posterior part of the
otic capsule and can usually be determined only

juveniles

by

tal,

and

basioccipital are fused forming a single

magnum. In
some sutures can usually be seen which
separate the several occipital bones and show
distinctly the three embryonic condyles which
form the single occipital condyle

in adults.

Exoccipital (Fig. 2) forms the lateral border
foramen magnum. The paraoccipital pro-

of the

cess of the exoccipital projects

from the mesial

The

location

in

adults since

with the prootic.
exoccipital

and

Posteriorly

it

it

fuses anteriorly
fuses with the

articulates with the tabular. Dor-

contacts the supraoccipital and parietal
sallv
and ventrally it articulates with the basioccipital.
it

Prootic (Fig. 2) forms the anterior part of the
otic capsule and contains most of the anterior
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Fig. 4.

Phrynosoma douglassi hernandesi. Dorsal view of the

semicircular canal.

The

orly with the opisthotic

dorsally

parietal

prootic

and

and with

is

fused posteri-

articulates with the

the

fenestra ovalis

is

located anterior and

most medial part of the
and is formed anteriorly
by the prootic and laterally by the opisthotic.
Tabular (Fig. 2) is located anterior and between the lateral paraoccipital process and die

slightly ventral to the

paraoccipital process

medial side of the posterior ventral projection of
the squamosal. It articulates with the squamosal
laterally, the opisthotic medioanteriorly and the
parietal dorsally. Articulation is medially with
the paraoccipital process and ventrally with the
quadrate. The tabular can be observed by looking posteroventrolaterally through the supratemporal fossa. The extreme posteroventral tip of
the tabular can be observed by looking at die
posterior aspect of the skull.

The dp

articulates

with the quadrate and appears to be fused with
the squamosal to the extent that it is barely
visible.

Quadrate (Figs. 2 and 3) is located anterior
and ventral to the ventrally projecting part of the
squamosal and articulates ventrally with the articular of the lower jaw to form the posterovenangle of the skull. The quadrate is
roughly triangular, witii the blunt apex joining
ventrally with the articular. The medial and
lateral sides of the quadrate are thickened and
rounded (more so medially) and terminate dorsally as the major portions of a condyle. The
quadrate is trough-shaped posteriorly and has a

trolateral

BYU

22815, 22817.

X

SPINE

4.

convex appearance. Articulawith the squamosal and tabular.

anteriorly

tion dorsally

basisphenoid

ventrally.

The

slight

skull.

TEMPORAL

is

Basisphenoid (Fig.

2) is

located anterior to

The basisphenoid

is Y-shaped
with the apex of the Y being very broad and
usually bears, at each posterolateral corner, a
small posteriorly projecting process which forms
the extreme anterior part of the spheno-occipital

the basioccipital.

The anterior arms of the Y are basipterygoid processes of the basisphenoid and they
articulate with the medial pterygoid at the point
where the quadrate processes of the pterygoid

tubercle.

are first distinguishable anteriorly. Articulation
dorsally with the prootic and posteriorly with
the basioccipital. The parasphenoid process pro-

is

anteriorly from the anteromedial basijects
sphenoid to the vomers, forms a base to the
membranous interorbital septum, and serves as
an attachment for membranes lying between the
paired bones forming the roof of the mouth.

Pterygoids (Fig. 2) are located anterior to the
two large basipterygoid processes of the basisphenoid and form the floor of the orbits posterior to the palatines and medial to the ectopterya broad flat bone which
quadrate procompressed
bears a large laterally
cess projecting posterolateral])' and articulating
with the ventral part of the medial side of the
quadrate. The pterygoid articulates mesially with
goids.

Each pterygoid

is

the basipterygoid process of the basisphenoid
near the far anterior part of the quadrate process of the pterygoid. Dorsal to the articulation
of the pterygoid with the basipterygoid process,
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Fig. 5.

Ventral

the quadrate process articulates with the epipterygoid. Ariculation lateroanteriorly is with
the ectopterygoid and anteriorly with the palatine. From the ventrolateroposterior surface of
the pterygoid a small, tubercle-like process projects

ventrally

and

slightly laterally,

and

joins

the ectopterygoid anteriorly. Pteiygoid teeth are
lacking.

Ectopterygoid (Figs.

1

and

2)

lies

tubercle-like

and

process

slightlv laterally

which projects ventrally
from the ventrolateropos-

terior pterygoid surface. Articulation is laterally
with the medioventral surface of the upper jaw
along the oblique suture formed by the jugal and

maxilla.

Epipterygoid

(Fig.

2)

is

a

small,

slender,

rounded bone located anterior to the anterior
semicircular canal and dorsal to the angle
formed by the articulation of the pterygoid, and
basipterygoid process of the basisphenoid. Ar(dorsois ventrally with the dorsal
lateral ) surface of the anterior part of the quadrate process of the pterygoid and dorsally with
the prootic from the anterodorsal surface of the

ticulation

anterior semicircular canal.

The

epipterygoid

is

curved medially and projects dorsally
and slightlv posteriorly from its ventral articu-

slightly

lation.

Palatine

skull.

(Fig.

BYU
2)

22815, 22817.

X

3.5.

forms the ventroanterior

floor of the orbit anterior to the pterygoid.

palatine

The

concave dorsally and forms

slightly

is

the posterior border of the fenestra exochoanalis.
is posteriorly with the pterygoid,

Articulation

anteromedially with the vomer, ventrolaterally
with the maxilla and anterodorsolaterally with
the prefrontal.

between

the pterygoid and the upper jaw near the
posterior part of the obliquely sutured articulation of the jugal and posterior process of
the maxilla. Articulation is medially with the
broad, flat part of the pterygoid including the

view of the

Vomer
palatine

(Fig. 2)

is

located between the medial
The paired vomers

and the premaxilla

.

articulate anteriorly but are separated posteriorly

most of their length. Each vomer can be
divided into two parts in most specimens observed. The larger, anterior part forms the main

for

paired component
with the
premaxilla. The larger, anterior part forms the
medial boundaries of the fenestra vomeronasalis externa and fenestra exochoanalis, articulating lateroposteriorly with the palatine and medioposteriorly with the smaller posterior part of
the vomer. The smaller posterior part forms the

body and

anteriorly,

articulates with

and these

its

in turn articulate

posteromedial area of the vomer. It is triangularshaped, variably fused with the larger anterior
part of the vomer, and articulates posteriorly
with the palatine.
Septomaxilla (not illustrated) is a paired
structure located anteriorly within the nasal capsule and separates partition-wise the anterior
nasal chamber from the cavity which houses
Jacobson's organ. The septomaxilla is variously
ossified, the more ossified part being centrally
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Phrynosoma douglassi hernandesi.

Lateral

located within the dividing partition on either
side of the skull. Peripherally, the ossified part
connecis continuous with the cartilagenous and
tive tissues respectively which attach ventrally
to the vomer, medially to the nasal septum and
laterally and dorsally to the border of the fenestra exonarina.

The Lower Jaw
paired and forms the anlower jaw, and bears on
the
terior one-half of
all of the small, rounded
surface
mediodorsal
its
conical-shaped, pleurodont teeth of the lower
jaw. The dentary of each rami articulates andentary
teriorly at the mental symphysis. Each

Dentary

(Fig. 3)

is

extends posteriorly from its anterior articulation
with its paired component and has on its medial
medioventral
side a mediodorsal margin and a
between the
located
margin. Meckel's groove is
the splenial
of
parts
anterior
two margins. The
two marthe
between
wedged
are
coronoid
and
of the
gins posteriorly on the medial surface
Articulation is dorsolateroposteriorly
dentary.
posand ventroposteriorly with die surangular;
the
with
medially
coronoid;
the
with
terodorsally
ventromedioposteriorly with the
splenial;

and

view of the

skull.

BYU

22815, 22817.

X

4.

with the dentary; dorsoanteriorly with the coronoid; dorsomedially with the prearticular; ventromedially with the angular; and posteriorly with
the articular.

and Prearticular: the prearticular
forms the most medial part of approximately the
Articular

posterior half of the lower jaw. It fuses posteriorwith the articular. The articular (Fig. 3)
the posterior end of the lower jaw, con-

ly

forms

retroartains a posteroventromesially projecting
ticular process,

for

articulation

and has dorsoanteriorly a fossa
with the ventral end of the

quadrate. Articulation of the articular-prearticucomplex is laterally with the surangular;
lar

medioventrally with die angular; anteroventrally
with the
with the splenial; and dorsoanteriorly
coronoid.

Angular is located along the ventromedial
distance
part of the lower jaw at the approximate
part of the anof the coronoid. The posterior
posterior
gular projects posteriorly beyond the
its
along
articulates
part of the coronoid, and

Ardorsoposterior surface with the prearticular.
splenial,
the
is with
dorsoanteriorlv
ticulation
surangular
and ventrally and laterally with die

angular.

and dentary.

Surangular (Fig. 3) is located posterior to the
spines
dentary. It has two complete mandibular

the lowSplenial forms the medial surface of
the
between
anteriorly
wedged
er jaw and is
the
of
medioventral margins

Arprojecting laterally from its lateral surface.
anteroventrally
and
anterolaterally
ticulation is

mediodorsal and
prearticudentary and posteriorly between the
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lar

and angular. Articulation

is

ventroanteriorly

with the medioventral margin of the dentary;
ventroposteriorly with the angular; dorsally (anterior to posterior) with the mediodorsal margin
of the dentary, the ventral eoronoid and prearticular.

Coronoid (Fig. 3) is located slightly posterior
to the most posterior teeth and forms the medial,
mediodorsal surface of the lower jaw dorsal to
the splenial and anterior part of the prearticular.
The coronoid is roughly triangular and has a
slender anterior apex wedged between the
mediodorsal margin of the dentary and the
splenial.

Posteriorly the coronoid projects dor-

form the coronoid process of the lower

sally to

Articulation

jaw.

ventroanteriorly with

is

the

with the prearticular,
lateroanteriorly with the

splenial, ventroposteriorly

and
and lateroposteriorly with the suran-

dorsoanteriorly

dentary,
gular.

is

located

The

basi-

I and
component parts. The
located and the main

hyal, hypohyal, ceratohyal, ceratobranchial

ceratobranchial

II

are

its

basihyal, being centrally

is

used as a reference point

Tlie hypohyal is a slender, elongated cartilaginous process which extends anteriorly from

the anterior part of the basihyal at the midline.
The ceratohyal consists of two separate parts.

A

small, rather triangular shaped, dorsolaterally

projecting part articulates proximally with the
anterodorsolateral border of the basihyal and
distally with the elongated, posterolaterally projecting part of the ceratohyal.

The

latter elon-

gated part articulates anteriorly with the

distal

part of the anterior part of the ceratohyal and
posteriorly with the distal part of the cerato-

branchial I.
The ceratobranchial
ly

I

projects posterolateral-

from the dorsolateral border of the

basihyal,

posterior to the articulation of the small anterior
part of the ceratohyal with the basihyal. Distally

the ceratobranchial I is enlarged and articulates
with the distal end of the elongated part of the

The ceratobranchial

between the mandibular

to the throat musculature.

of the hyoid,

for die other parts.

ceratohyal.

Hyoid Apparatus

Hyoid
rami deep

body

cartilaginous process

II is

reduced to a minute

which

projects posteriorly

from the posterolateral border of the ventral
portion of the basihyal.
The ceratohyal, ceratobranchial

branchial

II

I

and

cerato-

are paired structures.

MYOLOGY OF THE HEAD AND THORAX OF
PHRYNOSOMA P. PLATYBH1NOS
Intermandibularis Complex

The intermandibularis complex

Fibers extend in a slightly posterior direcmesially in contrast to the anterior and
mesially projecting fibers of the intermandiburami.

tion

constitutes

the superficial throat musculature between the
mandibular rami anterior to the ventral portion
colli.
This complex can be
divided into three rather arbitrary divisions with
the following descriptions:

of the constrictor

anterior

laris

(1)

alis

(Fig. 7) originates

anterior superfici-

on the anterior one-fifth

mandibles and extends anteriorly and
mesiallv to insert onto the ventromesial surface
of the anterior part of the mandibular rami near
the mental symphysis and in the ventral midline
raphe respectively. This muscle is present to
variable degrees and is usually pulled from the
complex to remain with the integument upon
of the

dissection.
(2)

(Figs.

M. intermandibularis anterior profundus
7 and 13) originates posterior to the inter-

mandibularis anterior superficialis to approximately one-half the length of the mandibular

The

originating,

deep to the originating
of the mandibulohyoideus I. Insertion is

fibers

in the ventral

midline raphe.

M. intermandibularis

posterior (Figs. 7
along the posterior one-half
of the mandibular rami and extends mesially to
insert in the ventral midline raphe. Fibers of
the intermandibularis posterior appear to be continuous posteriorly with the ventral fibers of the
constrictor colli; however, bv careful dissection
the fibers of these two muscles can be separated.
(3)

M. intermandibularis

superficialis.

lateroposterior fibers are

and

13) originates

M. constrictor colli (Figs. 7, 10, and 13) originates on the posterior part of the squamosal
to the first (longest) temporal spine.
the squamosal region fibers extend laterally and ventrallv around the neck posterior to the
retroarticular process and intermandibularis pos-

ventral

From

terior,

and

insert in the mid-ventral raphe.

The
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II
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l

L CORACOBRACHIALIS

LONGUS

lL BRACHIALIS INFERIOR

L BICEPS

rPECTORAUS

Fie 7

Phrvnosoma platurhinos

layer.

Right Half:

constrictor colli

is

first

deep

Ventral view of head and thorax musculature. Left Half: superficial
14838, 22832, 22839, 22833, 22830, 22840, 22860. 22838, 22841. X 3.5.

platt/rhinos.

deptJi.

BYU

to the skin

and over-

lays superficially the depressor mandibulae.

M. pectoralis (Figs. 7 and 16) originates along
the mid-ventral line of the sternum and separates anteriorly to allow for origin of the sternohyoideus. Origin continues anteriorly from the
separation along the interclavicle and clavicle.
Posteriorly from the separation, fibers arise from
the midline of the sternum and laterally along
the xiphoid rod to the area posterior to the ventral extension of the third sternal rib. Fibers ex-

tend

(anterior

to

posterior)

posterolaterally,

and anterolateral^, converging for a
double insertion. The most anterior fibers insert
in the fascia which superficially covers the

laterally,

shoulder muscles.

The remaining

fibers insert

onto the deltopectoral crest of the humerus.

M. mandibulohyoideus I (Fig. 7) originates
from the ventromesial borders of the mandibular
rami at approximately the level of the third
(counting posterior to anterior) mandibular
spine.

much

Fibers extend posteromesially overlaying
and a small

of the mandibulohyoideus III

portion of the mandibulohyoideus II, and insert
onto the posterior one-third of the distal ceratobranchial I in an overlapping manner, overlapping portions of the insertion and origin of the
mandibulohyoideus II and hyoglossus respectively.

M. mandibulohyoideus

II (Fig. 7) originates

from a small, narrow tendon which extends posteriorly from the mandibular symphysis and ap-
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GENIOGLOSSUS

HYOGLOSSUS
MANDIBULOHYOIDEUS

III

PTERYGOMANDIBULAR^

BRANCHIOHYOIDEUS
STERNOHYOIDEUS
STERNOHYOIDEUS

I

EPISTERNOCLEIDOMASTOIDEl

STERNOHYOIDEUS
CLAVODELTOIDEUS
SUPRACORACOIDEUS

Phrt/nosoma platyrhinos plaiyrhinos. Ventral view of head and thorax musculature. Left Half: second
depth. Right Half: third depth. BYU 22838, 22839, 22841, 22840, 22833. 22861. 22830, 22832. 22860. X 3.5.

Fig. 8.

pears continuous with the midline raphe to the
wider, anterior part of the muscle. From the
wider, anterior part of the muscle where fibers
meet at the midline raphe to form the tendinous
origin, fibers separate in an inverted V form and

extend posterolaterallv to insert onto the distal
one-third of the ceratobranchial I. Approximately the most distal fourth of this muscle is overlapped superficially by the mandibulohyoideus
I.
The mandibulohvoideus II is deep to the intermandibularis complex, mesial to the mandibulohvoideus I, and overlaps parts of the genioglossus

M.

and hyoglossus.

10 and 14) originates deep to the skin from the thick, superficial, dorsal fascia of the back.
The fibers of this broad, thin, rather trianguIatissinnis

dorsi (Figs.

lar-shaped muscle extend anteroventrolaterally

and

bodv and small
bodv is composed of

split into a large anterior

posterior

slip.

The

anterior

approximately three-fourths of the muscle

fibers

which continue between the anconaeus
coideus and anconaeus scapularis muscles

to in-

sert

cora-

tendinouslv onto the processus lattissimus

dorsi of the

composed

humeral shaft. The posterior slip is
the remaining posterior muscle

of

fibers (approximately one-fourth of the muscle)
to insert onto the

and extends anteroventrally
lateral,

toralis

posteriorlv extending fibers of the pecapproximately five millimeters posterior

to the delto-pectoral crest
toralis) of the

(

insertion of the pec-

humerus.

M. anconaeus scapularis (Figs. 10 and 16)
originates from the lateroposterior scapular sur-
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ventral view of head and thorax muscuVentral view of head and thorax of: a. Phrynosoma p. pkttyrhinos,
showing sternum and rib attachments BYU
Left Half: fourth depth. Right Half: fifth depth, also
USNM
00330 22830 °°840 ,:, 860 '""839 22841 22833, 22823, 22831. 22818. b. Phrynosoma dttmarst
left half of sternum
BYU
22817
douglassi
Phrynosoma
c.
attachments,
rib
36022 left half of sternum and
left half of sternum showattachments, d and e. Phrynosoma p. platyrhinos, BYU 22830; 22841,

Fig. 9

lature

•'

showing

rib

ing rib attachments and arrangement.

X

3.5.
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LATERALIS

L
I

ANCONAEUS SCAPULARIS
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Fig. 10.

Dorsal view of head and thorax musculature. Left Half: superficial
14838, 22833, 22823, 22840, 22832, 22830, 22861. X 3.5.

Phrynosoma platyrhinos platyrhinos.
Right Half:

layer.

first

depth.

BYU

face by a tendon which extends laterally between the subscapularis II and the scapulohu-

continues deep to the distal
and attaches to
the anterior head of the humerus, deep to the
anterior inserting fibers of the scapulodeltoideus.
The tendon gives rise to muscle fibers in the area

meralis

anterior,

fibers of the scapulodeltoideus

between the scapulodeltoideus and the latissimus dorsi. At the point where muscle fibers begin, there is a rather complete separation of the
muscle into an anterior smaller bundle and a
larger posterior bundle. These bundles unite
approximately one-half the length of the brachium and continue as one mass to insert onto the
olecranon process of the ulna and the above

sesamoid.

M. anconaeus coracoideus (Fig. 10) originates
mainly bv a long, narrow tendon from the lateral
apex of a broad triangular-shaped tendon located posterior and dorsal to the distal fibers of the
subscapularis

The

II

and the subscapularis

I

respec-

apex of the triangularshaped tendon unites with the inner surface of
the scapula anterior to the mesial head of the
subscapularis II, whereas the posterior apex at-

tively.

anterior

taches to the inner surface of the coracoid near
posterior tip. The lateral apex forms a long,
narrow tendon which gives rise to muscle fibers
of the anconaeus coracoideus posterior to the disits

the anterior body of the latissimus
dorsal fibers of the anconaeus coracoideus arise bv a short tendinous head from the
tal fibers of

dorsi.

Some
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SPINALIS CAPITIS

SCAPULODELTOIDEUS

SUBSCAPULARS
SERRATUS (VENTRAL PART)

«A,-OBLIQUUS ABDOMINIS

EXT.

Left Half second
Dorsal view of head and thorax musculature
Fie
& 11 Phrunosoma phttirhinos platyrhmos.
22861, 22830, 22823. X 3.5.
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of the latissimus dorsi.
to the anposteroventral
Fibers extend laterally
conaeus scapularis, dorsoposterior to the anconaeus humeralis medialis and posterodorsal

distal

posterior

fibers

to the coraeobrachialis longus,

and

unite distally

with the anconaeus scapularis for a common insertion with the latter onto the olecranon process of the ulna and the above sesamoid.

M. anconaeus humeralis
and

lateralis (Figs. 7, 10,

16) originates mesial to the insertions of the

scapulodeltoideus and posterior clavodeltoideus
from the proximal head of the humerus and the
entire anterior, humeral shaft. Fibers proceed
ventral to the anconaeus scapularis and anterodorsal to the brachialis inferior,

somewhat

inte-

grating proximally with the brachialis inferior
"and to a greater degree with the anconaeus

Insertion is with the rest of
the anconaeus complex on the olecranon process
of the ulna and the above sesamoid.

scapularis distally.

(Figs. 7, 9, and 15)
delto-pectoral crest
humeral
originates from the

M.

brachialis

inferior

posterior to the insertions of the clavodeltoideus
and supracoracoideus along the proximal ap-

proximately four-fifths of the anteroventral humeral shaft. Fibers extend distally ventral to the
anconaeus humeralis lateralis and anterior to the
biceps, integrating proximally to a lesser degree
with the fibers of" the former and more so distalonto the
ly with those of the latter. Insertion is
radius.

biceps (Figs. 7 and 9) originates from the
medioanterior border of the ventral surface of
the coracoid by a muscular head and a long,

M.
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depth.

rather broad, slender tendon.
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originating

muscular head is located anterior to the long,
slender tendon and consists of a small bodv of
muscle. Fibers of the small, muscular body converge immediately from the origin to give rise
to a very narrow tendon. The narrow tendon
continues

distally

terior originating

paralleling

the

larger,

pos-

tendon which arises directly

from the coracoid posterior to the origin of the
muscular head. The two tendons give rise to

two bodies of muscle

fibers respectively in the

area posterior to the deltopectoral crest of the
humerus. The two muscular bodies continue
distally posterior to the brachialis longus. Distal-

ly

the anterior

body

Left Half:

fourth

somewhat with
and the two muswith the latter to form a comintegrates

fibers of the brachialis inferior

cular bodies join

mon

tendon.

The common tendon extends

be-

tween the radial and ulnar humeral processes
and bifurcates for insertion onto the ventral surfaces of the proximal radial and ulnar heads.
The two muscular bodies are often better separated from each other or seen bv viewing the
biceps from

its

dorsal surface.

M. coracobrachial longus
10) originates tendinouslv

(Figs. 7, 9, and
from the extreme pos-

and extends along
the posterior brachium superficially, posteroventerolateral tip of the coracoid
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and posterodoroverlapping the deep anconaeus humeralis: medialis. Fibers insert distalh'
onto the proximal surface of the ulnar process.
the anconaeus scapularis

tral to

sal to the biceps,

M.

ceratohval.

M. hyoglossus

coracobrachialis brevis (Fig. 9) originates

from the posterior approximate two-thirds of the
ventral surface of the coracoid. At the origin
the fibers are separated into anterior and posparts consisting of approximately four-

terior

and

one-fifth of the muscle mass respecFibers extend laterally and slightly posteriorly dorsal to the proximal bicepital tendons
to insert as a continuous muscular mass onto the
humeral head, the concave area between die
delto-pectoral and humeral crests, and the proxififths

with those of the hvoglossus and lateral fibers
of the tongue. Distalh', fibers extend dorsallv
and insert onto the dorsolateral surface of the

tively.

mal half of the posteroventral humeral surface.

M. anconaeus humeralis medialis
originates from the

humeral

crest

lateroventral,

and the

12)

entire

length of the posterodorsal surface of the humeral shaft. The anconaeus humeralis medialis
is located deep anteriorly to the anconaeus coracoideus, deep posteroventrallv to the anconaeus
scapularis, and deep anterodorsallv to the coracobrachialis longus.
Small bundles of fibers
unite distallv with the anconaeus coracoideus,
anconaeus scapularis and anconaeus humeralis
for a common insertion onto the olecranon process of the ulna and the above sesamoid.

lateralis

Fibers pass anteriorly, ventral and lateral
I, lateral to the ceratohval, and ventrolateral and lateral to the basihval and hypohyal. Fibers are continuous laterally with those of the genioglossus, and slightly anterior to the basihyal. The dorsal fibers
become continuous with those of the tongue.
ial I.

The

ventral fibers continue anteriorly, lateral to
and extend dorsallv most anterior-

the hypohyal,

become continuous with

approximate one-half of the
brachium where the anconaeus muscles appear
to partially unite one with another, the muscle
fibers do not reallv intermingle but tripinnately
and bipinnatelv form two small, narrow tendons
which are continuous with the major extreme
distal, common tendon of the anconaeus complex. Numerous small fiber-like slips appear to
terminate in the two tendons. We believe, however, that the continuing fascia of each slip
forms the two tendons. The longer of the two
tendons receives slips from the anconaeus scapularis, anconaeus humeralis lateralis and anconaeus humeralis medialis. The shorter and most
obscure of the two tendons receives slips from
the anconaeus scaplaris and anconaeus coracoideus. These tendons are located at the area
distal

of adjoining slips of the foregoing muscles.

tongue and the oral-phan ngeal

genioglossus (Figs.

7

and

in the

is

forming

tissue

the floor of the mouth and pharynx. The majority of the fibers of the hyoglossus are continuous with the muscular tongue.

Sternohvoideus Complex

The sternohvoideus complex consists of three
separate muscles which arise from the anterior
sternal and scapular areas and insert along the
posterior hvoid appartus.

M. sternohyoideus

I (Figs.

7 and

8) origi-

mainlv from the mesial surface of the
scapula, however, a few bundles take origin
from the most anterior part of the clavicle.
Fibers extend anteromesially, ventral to the epi-

and continue nearly
sternocleidomastoideus
with the ceratobranchial I to insert
along the posterior border of the anterior twothirds of the ceratobranchial I and the ventroposterior border of the basihyal. Although the

parallel

fibers

8)

originates

from the ventral and mesial surfaces of the anterior one-fifth of the mandibular rami. Fibers
extend in a posterolateral direction overlapping
ventromesiallv in a flap-like manner the anterolateral portion of the hvoglossus. The laterally
attached fibers of the flap integrate dorsally

appear to form a continuous mass at the

insertion, those inserting along the posterior bor-

der of the ceratobranchial

I

are partially divided

into slips.
(2)

M. sternohyoideus

II (Figs.

7.

8,

and

9)

originates from the anterolateral surface of the

sternum

slightly posterior to the lateral process

of the interclavicle. Fibers extend anteriorly and
slightly mesiallv. and divide into two bundles

before reaching the small ceratobranchial
divisions continue on either side of the
small ceratobranchial II to insert onto the dorso-

just
II.

M.

fibers of the an-

Insertion

of the tongue.

terior part

nates

Anconaeus Complex
the

sur-

to the ceratobranchial

(1)

In

originates along the

8)

and posteroventral

faces of the distal one-half of the ceratobranch-

ly to

(Fig.

(Fig.

ventral

The

posterior surface of the basihyal.
III (Figs. 7, S, and 9)
surface of the posventral
from
the
originates
(3)

terior

M. sternohyoideus

of the anterior one-third of the
Fibers extend anterolaterallv ventral

part

sternum.
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to the

sternohvoideus

II

and sternohyoideus

I

face of the most enlarged part of the cerato-

branchial

M. branchiohyoideus

(Figs.

S and

9)

origi-

nates from the anterodorsal border of the distal
four-fifths of the ceratobranchial I. Fibers extend anteromesially from the ceratobranchial I
to insert onto the posterior border of the proximal two-thirds of the ceratohyal. The branchiohyoideus covers nearly the entire area between
I

and the ceratohyal and

lies

dorsal to the posterior approximate one-third of

the hvoglossus.

M. pseudotemporalis

superficialis

(Fig.

16)

originates from the parietal along the anterior

posteromesial border of the supratemporal fossa.
Fibers overlap the mesial and dorsomesial fibers
of the adductor mandibularis externus and only
with difficulty can be separated into a rather
distinguishable separate muscle. There is some
question as to whether the pseudotemporalis superficialis should actually be considered as a
separate muscle, or a part of the adductor mandibularis
medius. Considering the
externus
pseudotemporalis superficialis as a separate
muscle, with the foregoing understanding of its
obscure separability, fibers extend anteroventrally from the origin along the dorsomesial and
mesial fibers of the adductor mandibularis externus to insert onto the mesial surface of the
coronoid.

M.

pseudotemporalis profundus (Fig. 17)
originates along the ventral four-fifths of the
anterior, lateral and posterior borders of the
epiptervgoid. Fibers extend slightly anteroventrally along the ventral epiptervgoid forming a
triangular-shaped muscle with the apex at the
origin. The broader, ventral fibers insert onto
the mesial surangular slightly posterior and ventral to the mesial surface of the coronoid.

M. adductor mandibularis externus
and

15) originates inside the

from the squamosal,

(Figs. 14

supratemporal fossa

parietal, postorbital, jugal,

quadrate, and opisthotie. Fibers extend anteroventrallv to insert onto the coronoid, dorsal part
of the surangular and superficial aponeurosis of
the infratemporal region. The adductor mandibularis externus is best considered a single, massive muscle which can be somewhat separated
into

and

a

dorsolateral,

superficial

sheet-like

flap

massive bodv medial to the superficial flap. Some medial fibers can occasionally
be partially separated from the massive medial
body, however, this is difficult to do in most
a large

cases.

originates

from

the

posterior (Fig. 16)
surface of the

posterior

quadrate ventral to the adductor mandibularis
Fibers intermingle with the ventral
fibers of the adductor mandibularis externus,
which makes separation into an individual entity
difficult. From the origin, fibers extend anteroventrallv to insert onto the dorsal surface of the
extreme posterior surangular and the dorsal sur-

externus.

II.

the ceratobranchial

M. adductor mandibularis

to

insert onto the dorsal area of the posterior sur-

face of the articular.

The

Note:

adductor

mandibularis

muscles

separate from each other. It
would perhaps be as well to consider the whole
complex as the adductor mandibularis and note

are

difficult

to

that the muscular

mented

M.

in

some

mass

is

often partially seg-

areas.

levator angularis oris (Fig. 16) originates

from the medioanterior surface of the squamosal

and the ventrolateral surface of the postorbital.
Fibers extend anteroventrallv, ventral to the
lateral part of the postorbital and the posterior
part of the jugal, to insert onto the anterior and
anterodorsal surfaces of the coronoid.

M. levator pterygoideus (Fig. 18) originates
tendinouslv from the ventrolateral parietal near
the anteromesial border of the supratemporal
fossa.
Fibers extend ventrally, posterior and
mesial to the epiptervgoid to insert onto the posterior part of the anterior one-third of the quadrate process of the pterygoid.

M. protractor pterygoideus (Fig. 18) originates from the lateral surface of the anterior
prootic, mesial and anteromesial to the anterior
semicircular canal. Fibers extend lateroventrallv
and slightly posteriorly to insert onto the posterior one-half of the quadrate process of the
pterygoid.

M.

scapulae superficialis (Figs. 16
tendinouslv from the ventroThe levator
lateral diapophvsis of the atlas.
scapulae superficialis is triangular in shape with

and

levator

17) originates

the apex at the origin. Fibers extend posteriorly
ventral to the longissimus cervieus to insert onto
the anterolateral edge of the supraseapula.

M.
17)

levator scapulae profundus (Figs. 16 and
tendinouslv with the levator

originates

scapulae superficialis from the ventrolateral diapophvsis of the atlas. Fibers extend posteriorly
ventral and parallel to those of the levator
scapulae superficialis and insert onto the anterolateral edge of the ventral supraseapula and the
dorsal end of the clavicle. In some specimens
the levator scapulae profundus does not appear
to be separable from the levator scapulae super-
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However, the two muscles can usually
be carefully separated into two main bodies, the
levator scapulae superficialis being dorsal and
ficialis.

continue anteriorly and slightly laterally to insert tendinouslv onto the ribs and most distally
onto the anteroventrolateral process of the axis.

the largest.

M. supracoracoideus

M. scapulodeltoideus

(Figs.

11,

14,

and

15)

and the an-

originates from the dorsal clavicle

(Figs. 8, 9,

and

15) origi-

nates from the anteroventral surface of the coracoid.

Fibers extend posteroventrolaterallv posand ventral to the clavodeltoideus to in-

terolateral side of the ventral two-thirds of the

terior

suprascapula.

sert onto the anteroventrolateral surface of the

The
those

originating posterior fibers are deep to

of

the

posterior

latissimus dorsi.

From

the origin fibers extend

and insert onto the anterior humeral
head deep to the clavodeltoideus.

ventrallv

M. clavodeltoideus

(Figs. 8, 10,

and

14) origi-

nates from the posterior proximal one-third of
the clavicle and the anterolateral area of the
lateral process of the interclavicle.

fibers overlap

Posteriorly,

the insertion of the scapulodel-

toideus and insert onto the humeral head slightly posterior to the insertion of the scapulodeltoideus.

M. episternocleidomastoideus
and

16) originates

(Figs.

8,

10,

II trisects

conveniently used as a reference
Ventromesial fibers of the
episternocleidomastoideus originate from the
dermis of the skin and are usually torn loose
from the origin and overlooked when the specimen is skinned. This head overlies the sternohvoideus II ventromesially to the other two
heads. Another head originates along the ventral and anterior sides of the lateral process of

hvoideus
point

II is

proximallv.

This head lies dorsal and
the interclavicle.
mesial to the trisecting fibers of the stemohyoideus II. The third head originates from the

edge of the anterior part of the sternum
overlies ventrallv the origin of the sterno-

lateral

and

II. The fibers of the three heads come
together to form the bellv of the muscle which
rises sharply anterodorsallv, deep to the clavodeltoideus for a single insertion onto the postventral squamosal and extreme lateral paraoc-

hvoideus

cipital process ventral

and mesial

to the inser-

tion of the depressor mandibularis.

M.

M. scapulohumeral
nates

from

the

anterior (Fig. 16) origi-

anterolateral

surface

of

the

scapula and the primary coracoid ray. Fibers
extend ventroposteriorlv forming a broad, thin
muscular sheet. Anteroventral fibers overlap
superficially those of the dorsal supracoracoideus and are partially divided into a ventral,
originating head from the primary coracoid ray.

The

thin muscle sheet continues ventroposteriorpassing deep to the originating tendon of the
anconaeus scapularis and inserts onto the dorsomesial surface of the proximal head of the humerus mesial to the proximal insertion of the
lv

anconaeus humeralis

lateralis.

from three heads. The sterno-

the originating fibers of the
episternocleidomastoideus, therefore the sterno-

hvoideus

proximal head of the humerus.

and anterior

trapezius

and 18) origidorsal and anterior

sacrolumbalis (Figs. 11, 15,

nates from the most lateral,
surfaces of the enlarged transverse process of
the first sacral vertebrae and the anterior and
lateral surfaces of the crest of the ilium.

fibers are periodically continuous

A few

with those of

M. mandibulohyoideus

III

7

and

8)

the originating fibers of the mandibulohyoideus I
at approximately the level of the second (count-

ing posterior to anterior) mandibular spine.
Fibers pass dorsal and lateral to the mandibulohyoideus I, mesial to the pterygomandibular
and insert onto the posterior end of the ceratohyal.

M. pterygomandibularis (Figs. 7 and 8) originates from the posterior area of the small, posteroventrolateral process of the pterygoid, the
ventral and lateral parts of the larger posterior
quadrate process of the pterygoid and the venFibers
tral, anterior part of the basisphenoid.
extend posteroventrally (mostly ventrallv) lateral

mandibulohyoideus II and mesial to the
posterior mandibular ramus to insert onto the
ventral and lateral surfaces of the articular.
to the

(Figs. 15 and 16)
projection
ventral
posterior,
the
from
originates

M. depressor mandibularis

of "the squamosal, ventral to the first (largest)
temporal spine. The posteromesial originating

overlap superficially the anterolateral
From
fibers of the episternocleidomastoideus.
the origin, fibers extend ventrallv and slightly
anteriorly to insert onto the intraarticular profibers

cess of the articular,

deep

to the insertion of the

Fibers

the dorsal back musculature by interconnecting,
slender tendons running obliquely postmesially

cervicomandibularis.
constrictor colli proximallv

from the sacrolumbalis. From the

mandibularis

origin, fibers

(Figs.

originates from the ventromesial borders of the
mandibular rami posterior and slightly dorsal to

distallv.

are deep
and the

to

the

cervico-
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PSEUDOTEMPORALIS PROF.

LEVATOR SCAPULAE SUP.
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II
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Fig.

17.

Phrynosoma platyrhinos platy rhinos.

Lateral view of head and thorax musculature.
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Fig.
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M.

trapezius

and

10

(Figs.

from the dorsolateral

13)

originates

fascia of the anterodorso-

lateral thoracic region posterior to the originat-

ing

cervicomandibularis.

deep

Fibers

pass

antero-

form a small, elongated, triangular muscle which overlaps superficially the latissimus dorsi proximally and disventrally

to the skin to

tallv the insertion of the levator

and origin

ficialis

scapulae super-

of the scapulodeltoideus.

In-

onto the anterolateral surface of the
suprascapula.

sertion

divided into dorsal and venpart (Figs. 17 and 18)
originates as three slips in the dorsolateral region and from the posterolateral borders of the
first three cervical ribs.
Fibers of each slip extend posterodorsolaterallv, overlapping each
other and insert separately onto the dorsal area
of the mesial side of the suprascapula. The
ventral part of the trapezius (Figs. 11, 15, and
serratus

is

The

parts.

16) originates as

dorsal

two

slips ventrally

and

posteri-

The

orly to the dorsal part of the serratus.

an-

from the anterior and lateral
surfaces of the second cervical rib. Fibers extend anterodorsallv overlapping most of the anterior and lateral surfaces of the second cervical
terior slip

rib.

the humerus.

is

M.

tral

and continue for insertion onto the
posteromesial surface of the large, anteromesial
head of the humerus.
In some specimens the posterior fibers of the
mesial head do not join the lateral head, but
form a small tendon which continues from the
junction of the two heads to insert mesiallv with
the lateral head onto the anteromesial head of
serratus slip

The

arises

posterolateral, flap-like fibers usually

M. subscapularis

is

M.

Fibers extend anteriorly and
overlap distallv the distal fibers of the external
sternocoracoid. Insertion is onto the anterodorsomesial surface of the coraeoid mesial to
the originating fibers of the subscapularis I.

M.

sternocoracoid (not illustrated)

external

originates from the anterolateral border of the
sternum. Fibers extend anteromesially, mesial

the subscapularis I, anteroventrolateral and
ventral to the internal sternocoracoid, and dor-

larger, posterior slip originates

coraeoid and sterwith the internal sternocoracoid onto the anterodorsomesial surface of the
coraeoid mesial to the originating fibers of the

tips

subscapularis

part of the serratus.

third, fourth,

from the
and ventrolateral surfaces of the
and fifth cervical ribs. Fibers ex-

tend anterodorsallv to insert onto the lateral
surface of the suprascapula.

M. costocoracoid

(Fig. 9) originates

anterior border of the

first

from the

sternal rib.

Fibers

extend anteromesiallv to insert onto the anterior
part of the posterolateral edge of the sternum

and the posterior edge of the sternal end of a
long, flat ligament which extends anterodorsolaterallv from the most lateral part of the anterior

sternocoracoid (not illustrated)

of the sternum.

num.

The

internal

originates from the posterodorsolateral surface

to

ventral

Inser-

onto the anteromesial surface of the large
anteromesial head of the humerus.
tion

surface of the third cervical rib.
Insertion is onto the mesial surface of the suprascapula ventral to the insertion of the dorsal
lateral

(not illustrated) originates

to the costocoracoid (see costocoracoid).

extend far enough posteriorly to overlap part of
the

I

from the entire dorsal surface of the coraeoid.
Fibers extend posterolaterallv between the coraeoid and the long, flat ligament located anterior

sternum to attach onto the mesial surface

of the scapula, dorsal to the subscapularis

I.

subscapularis II (Figs. 11, 16, and 17)
from two heads. The lateral head
arises from the ventrolateral surface of the suprascapula and the dorsolateral surface of the
scapula deep to the proximal scapulodeltoideus

M.

originates

and ventrolateral

The

to the larger ventral slip of

mesial head originates along
the mesial surface of the suprascapula. Fibers
of the two heads extend posteroventrallv, join
ventral to the proximal end of the larger, ventral
the serratus.

sal to the articulation of the

Insertion

is

I.

M. obliquus abdominis
and

externus (Figs.

9,

15) originates anteriorly to posteriorly

11,

from

the dorsal and postlateral surfaces of the ribs
along the lateroventral approximate one-half
and ventrolateral areas of the body. Anteriorly

numerous and more

easily

distin-

guishable than the more dorsal

fibers

of the

are

fibers

Most of the latremoved with the skin. The

lateroventral abdominal region.
ter

are

usually

heaviest accumulation of fibers is anterior and
along the lateroventral-ventrolateral angle of the

Fibers extend posteroventrallv and most
onto the xiphoid rods, ends, and distal
anterolateral surfaces of the ribs. Posteriorly a
few fibers extend posteroventrallv, ventral to
the posterior slip of the intercostales externi and
insert onto the pubis. It does not seem feasible
to divide the obliquus abdominis externus into

bodv.

insert

superficial

M.
17)

and profundus

parts.

intercostales externi (Figs. 11, 12. 16, and
from the posterolateral surfaces

originates

of the ribs

deep

to the obliquus

abdominis

ex-
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and serratus muscles.

Fibers are most numerous anteriorly and extend
posteroventralh' from their respective origins to
insert onto the anterolateral surface of the fol-

lowing posterior rib. A small slip arises by one
heads from the reduced, posterior, three
ribs. The heads unite and fibers extend posteroventralh' for a common insertion onto the pubis.
to three

M.
deep

intercostales

interni

(Fig.

9)

originates

from the posFibers are most

the sixth and seventh cervical and

first through
thoracicolumbar (dorsal) vertebrae, and
dorsal back musculature. Long, single tendons
extend anteriorly, deep to the dorsal fascia, and
coalesce in the immediate dorsal neck region to
form a continuing muscle belly which inserts
onto the posterior parietal and supraoccipital.

fifth

The

to the intercostales externi

teromesial surfaces of the ribs.
numerous anteriorly and very difficult to separate from the intercostales externi posteriorly

along the sides of the body.

The

fibers parallel

those of the intercostales externi and insert onto
the posteromesial surface of the following posterior rib.

M. obliquus abdominis

internus (Fig. 9) origi-

nates slip-like from the ventroanterior surfaces
of the ribs, lateral and ventrolateral to the trans-

Fibers extend vertically and slightly
anteriorly for insertion onto the dorsolateral surface of the sternum, sternal ribs, xiphisternal
rods, and dorsolateral rectus abdominis. The
obliquus abdominis internus is superficial to the

versalis.

dorsolateral,

and ventrolateral

lateral,

parts of

transversalis

(not

illustrated)

M.

from the ventrolateral surfaces of the thoracicolumbar vertebrae. Fibers extend anterolaterallv and insert slip-like along the ventroposterior surfaces of the dorsal parts of the fourth
fifth cervical and first through ninth thoracicolumbar ribs. The transversalis is located
in the ventromesial area of the fourth and fifth
cervical and first through ninth thoracicolumbar
ribs, deep to the dorsal parts of the obliquus

and

abdominis
ribs.

It is

internus

,

intercostales

interni

and

superficial to the dorsal part of the

the posterior approximate one-half of the originating fibers of the obliquus capitis magnus.
The remaining ventrolateral fibers extend an-

from the origin and insert along the
neural spines, neural arches, and transverse processes of the cervical vertebrae. The rectus capitis posterior is divided posteriorly into medial
and lateral sections which constitute the dorsal
back musculature and may be called the spinus

teriorly

dorsi

and longissimus

The

dorsal back

and neck musculature rep-

multiple slip-like muscle mass combined into six major muscles. Excluding the
rectus capitus anterior, the remaining five muscles appear to be closelv related because of

resents

their

a

relative

positions.

In

some

cases,

fibers

of one muscle intermingle poswith the dorsal back musculature. This

and tendons
teriorly

makes

definite points

of separation into

com-

muscles difficult in some
The terminology used for the dorsal neck
musculature is taken from Oelrich (1956).

plete, separate

M.

cases.

spinalis capitis (Fig. 11) originates multi-

ply and

tendinouslv from the neural spines of

dorsi respectively.

capitis

magnus

(Fig.

12)

origi-

nates from the neural spines and neural arches
of the second and third cervical vertebrae.

Fibers extend obliquely in an anterolateral direction dorsal to the larger, most anterior part
of the rectus capitis posterior and dorsomesial to
the longissimus cervicus to insert onto the extreme ventrolateral supraoccipital and posterior
exoccipital.

cervicus (Fig. 12) originates
from a tendinous sheath located along the lateral margin of the ventral part of the rectus

M. longissimus

Some fibers which extend
beyond the tendinous sheath of the

posterior.

ventrally

Dorsal Neck Musculature

most anteriorly

cervical vertebrae overlapping

capitis

highly pigmented parietal peritoneum.

superficial to the rest of

rectus capitis posterior (Fig. 12) originates

M. obliquus

originates

is

tendinouslv from the neural spines, neural
arches and transverse processes of the cervical
and thoracicolumbar vertebrae. A few dorsal
fibers extend anteriorly and insert along the
neural spines of the second, third, and fourth

the highly pigmented parietal peritoneum.

M.

spinalis capitis

the dorsal neck musculature.

rectus capitis posterior originate from the area
ventral to the transverse processes of the third
and fourth cervical vertebrae. A few posterior

with the dorsal back mus-

fibers are continuous

culature.
fibers

From

extend

of

and

magnus and

parallel to the obliquus capi-

insert onto the lateral extension

exoccipital.

the

respective origins the
an anterolateral direc-

obliquely in

tion, posterior
tis

their

including

its

paraoccipital

process.

M.

rectus

capitis

anterior

(not

illustrated)

originates from the ventral surface of the vertebral column and the capitular regions of the

anterior

thoracicolumbar

and

cervical

ribs.

Originating fibers extend anteriorly along the
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ventral spinal

column and become

partially di-

vided into four heads. Two lateral heads, one
on each side, insert tendinouslv onto the ventral
spheno-oecipital process and receive fibers from
both the lateral and mesial heads. The remaining two heads located mesial and dorsal to those
inserting tendinouslv onto the spheno-oecipital
process, insert onto the majority of the ventral

and posterior

M. longissimus

capitis

(Fig.

originates

12)

from the lateral regions of the atlas and axis.
and the anteroventrolateral inserting fibers of
Fibers continue an-

the rectus capitis posterior.
teroventrallv

forming

a

cone-shaped

which overlavs dorsallv the
scapulae superficialis.

and posterior

eral

muscle

inserting

Insertion

levator

onto the

is

lat-

sides of the spheno-oecipital

process.

basioccipital.

DISCUSSION

A study of the anterior osteology and myology of Phrynosoma portrays major peculiarities
and trends existing in the genus Phrynosoma
which are not evident in other iguanids examined.
Osteology

Based on comparisons of the skulls of Sauromalus (Avery and Tanner, 1964) and Ctcnosaura (Oelrieh, 1956), and the general accounts
osteology by Williston (1925) and

of reptile

Romer

(1956), Avery and Tanner indicate osteo-

logical characters of the skulls of iguanid lizards

be stable within generic limits. Studies on
Sauronwlus (Avery and Tanner, 1964), Crotaphytus (Robison and Tanner, 1962), and Ctcnosaura (Oelrieh, 1956) portray the apparent general stability of the osteological characters found
in the iguanid skulls; however, skulls of P. p.
platyrhinos and P. d. hernandesi observed in this
study differ from the iguanid skull as portrayed
by the above authors in that the postfrontals
and lacrimals are absent, and spines project
from various bones of the skull.

to

Among

the

Phrynosoma

osteological

peculiarities

in

by Etheridge (1964) are the
lacrimal and postfrontal bones. Cope
listed

absence of
(1900) states that the lacrimals are present

in

Phrynosoma douglassi, Phrynosoma cornuttim,
and Phrynosoma coronatum, and describes the
lacrimal as being small and not reached by the
anterior angle of the jugal.

He

also

found the

Phrynosoma
Phrynosoma eornu-

postfrontal present as a rudiment in
douglassi, but "coossified" in

Smith (1960) states that the compounding
bones is an evolutionary trend, increasingly
in reptiles,

mammals and

birds.

The

of
so

deviation

by Phrynosoma from the general iguanid skull,
particularly evidenced by the fusion or loss of
the lacrimal and postfrontal bones, suggests die
hypothesis that Phrynosoma is a highly specialized iguanid genus.

Although it is not the primary purpose of this
paper to determine the detailed phytogeny of
Phrynosoma, a comparison of the occipital spines
and the lower jaws of platyrhinos, douglassi and
ditmarsi indicates a possible phylogenetic trend.
P. platyrhinos exhibits elongated occipital spines
and a smaller lower jaw, whereas douglassi
ditmarsi exhibit much shorter occipital
spines and a larger lower jaw. It appears that
with an increase in the size of the occipital

and

Phrynosoma there

is a decrease in the
lower jaw. The ratio of the length
and depth immediately posterior to the coronoid process) of the lower jaw between these
conclusion
such
a
supports
three
species
(Table 1).
Reeve (1952) considers P. ditmarsi and P.
solarc to be the most specialized forms in the
genus Phrynosoma. The former species lacks
occipital spines, whereas the latter possesses four
elongated ones. According to Reeve, only three
specimens of Phrynosoma ditmarsi are known,
the two listed in Table 3 and a third in the
American Museum of Natural History.

spines in

size of the

(

Phrynosoma ditmarsi may be
phrynosomian which

is

a

a

of

relict

primitive
a

former

findings of Etheridge (1964) to the extent that
the lacrimal and postfrontal bones are not pres-

group which gave rise to
the occipital spined, horned lizards of today, or
it
may be a specialized branch of the shorthorned douglassi group. A selection for occipital
spines may
mandibular and temporal
( also
have essentially eliminated the primitive spineless group of which P. ditmarsi may be a relict.

ent in the two species considered in this study.

The

tum and Phrynosoma coronatum. Bryant (1911)
considers the postfrontals to be usually ossified
and the lacrimals small in Phrynosoma. Observations of immature and mature skulls of P. /).
platyrhinos and P. d. hernandesi confirm the

essentially

spineless

)

inverse relationship in the relative sizes of

Osteology and Myology of Phrynosoma
Table

1.

Comparative measurements of the occipital spines, lower jaws and quadrate showing
Phrynosoma ditmarsi, douglassi and platyrhinos.

ships of these structures in

29
size relation-
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ditmarsi.

These differences can be best

ex-

pressed by determining the ratio of length to
width of the skull in the two species and by
determining the differences in the angles produced by the position of the skull bones, particularly between the occipital and squamosals.

Measurements found in Table 3 show a comparison of the distance between the third temporal spines ( skull width ) and the distance from
the posterior surface of the occipital condyle to
the anterior, medial surface of the premaxilla
(skull length). The ratio of the two measurements indicates a greater lateral expansion of
the posterior part of the skull in douglassi and
ditmarsi than in platyrhinos in that in the former
species the width of the skull is wider, as indi-

cated by the smaller ratio percentage.
Table 3. Ratios and measurements indicating the
relationship of skull length to skull width in Phrynosoma
platyrhinos,
Phrynosoma douglassi and Phrynosoma
ditmarsi.
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Table

Determinations of considered parts of an isosceles triangle portraying the relative position of the

4.

occipital condyle to the posterior surfaces of the squamosals.

Measurements of

Specimen

number

Species

Phrynosoma

triangle in

platijrhinos

Phrynosoma douglassi

leg

14.0

22824

12.8

BYU
BYU
BYU
BYU

22817
23811

10.0

17.0

32

7.7

13.3

30

22815

8.2

14.2

30

14333

9.0

16.0

27

8.7

15.1

30

22813

13.6

22823

13.7

USNM
USNM

36013

8.0

14.8

22

36022

9.3

17.0

24

plates.

the series of specimens examined, it
appears that douglassi and platijrhinos differ in
the number and arrangement of the sternal ribs.

From

species has three sternal ribs, whereshows a variation in number. In
platijrhinos three variations occur between the
sternum, xiphisternal rod, and the third rib. In

The former

as plat ij rhinos

approximately an equal number of specimens,
the third rib has an attachment onto the sternum
(and also articulates with the anterior edge of
the xiphisternal rod at the point of attachment),
or is attached to the anterior surface of the
xiphisternal rod at a variable distance distal to
the sternum. In a few specimens the third rib

approaches the sternum but ends
without articulating with
tissues
sternum or the xiphisternal rod.
rhinos

the soft
either the

in

also noticed that the third rib in platijis

variable in size not only

pared to the first two ribs but also
pared with the third rib in a series.
According to Ethridge (1964)

when comwhen com-

the usual
number of sternal ribs in platijrhinos is two. Our
data, based on 31 specimens, indicates that in
51.6 percent the third

rib

actually

articulates

with the sternum and that 48.4 percent either
articulates with the xiphisternal rod or ends in
the soft tissue between the second rib and

There may be a variation in
this character between populations. Our series
is from Nevada and Utah and may not reflect
the same percentage of variation as in a series
from farther south in California.
In contrast, douglassi and presumably ditmarsi (only USNM 36022 was examined for this
character) have three sternal ribs all of approxi-

xiphisternal rod.

base

22816

"These measurements were made from X-ray

We

angle determined
bv the law of cosines

BYU
BYU
BYU
BYU

Average

Phrynosoma ditmarsi"

Degrees of base

isosceles

mm.

mately equal size, with the third always articulating with the sternum and not in contact with
the xiphisternal rod at the point of sternal
attachment.
The number of sternal ribs found in Crotaphytus (Robison and Tanner, 1962), Sauromalus (Avery and Tanner, 1964) and some
sceloporines ( Etheridge, 1964 ) range from three
to five; therefore,

it

appears that douglassi more

closely resembles other iguanids than does platijrhinos, based upon sternal rib comparisons.

MYOLOGY
Except for the studies of Sanders (1874),
(1923), and Norris and Lowe (1951),
myological considerations of the genus Phrynosoma are meager. Although a study of the

Camp

all species of Phrynosoma is beyond
of
this paper, comparisons of representhe scope
tative long horn and short hom species seeming-

myology of

ly

portray an anterior myological arrangement.

The comparisons are not only somewhat different among species of Phrynosoma, but also far
different in scope than the variations that exist
between other iguanid genera, as portrayed by

Oelrich (1956), Robison and Tanner (1962),
and Avery and Tanner (1964).
A comparison of the anterior anatomy of
Phrynosoma d. hemandcsi with that of Phrynosoma p. platijrhinos shows observable myological
In douglassi the dorsal part of the
serratus consists of a small anterior slip and
an elongated posterior slip. The posterior fibers
of the latter slip may be the beginning of a third

differences.

M.

slip

and homologous

to a third slip in platijrhinos.
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The M.

M. peetoralis, as does platijrhinos. The
M. pseudotemporalis superficialis is much more
massive and identifiable in douglassi than in
platijrhinos. The M. obliquus abdominis externus also is proportionately more extensive in the

Avery and Tanner, 1964; Oelrich, 1956). Musof the two species which show a marked
observable difference as compared to other
aforementioned iguanid general are the M.
sternohyoideus, M. subscapularis II, M. episternocleidomastoideus, M. serratus, M. trapezius, M. obliquus abdominis externus, and M.

former species.

branchiohyoideus.

Iatissimus dorsi of douglassi does not

possess a small posterior slip grossly inserting
into the

The M. depressor mandibularis

is

approxi-

mately twice the size in douglassi as in platijrhinos specimens of the same size. The adductor
mandibularis musculature is also more massive
in douglassi.

Phrijnosoma

more

p.

platijrhinos

appears

to

be

specialized myologicallv than Plinjnosoma

d. hcrnandcsi. In the former species the M. Iatissimus dorsi has a posterior segment which at-

taches to the

M.

peetoralis.

The M.

dorsi in Phrijnosoma douglassi

general

iguanid

structure,

is

as

Iatissimus

similar to the

portrayed

by

(1962) and Avery and
Tanner ( 1964 ) in that segmentation is lacking.
The M. obliquus abdominis externus is smaller
in Phrijnosoma platijrhinos than it is in Phrijnosoma douglassi. It is extensive and massive in
Crotaphytus (Robison and Tanner, 1962) and
Sauromalus (Avery and Tanner, 1964). The
presence of the M. pseudotemporalis superficialis to a much lesser degree in platijrhinos, as

Robison and Tanner

cles

The M. sternohvoideus
sists

in

Phrynosoma

con-

of three separate muscles, whereas a single

sternohyoideus is present in Ctcnosaura (Oelrich, 1956), Crotaphi/tus (Robison and Tanner,
1962), and Sauromalus (Avery and Tanner,
The three sternohyoideus muscles in
1964).
Phrijnosoma were probably derived originally

from a single foldlike muscle similar to the
sternohyoideus found in the latter three genera.
This muscle may have important phylogenetic
significance in future studies of the phylogeny of
iguanid

genera,

particularly

of

genera

those

closely related to Phrijnosoma.

,

compared

to

douglassi,

is

also indicative of a

greater specialization of platijrhinos in that this
muscle is massively present in Ctcnosaura (Oelrich,

1956), Crotaphytus (Robinson and Tanner,

and Tanner,
The myological differences between
1964).
Phrijnosoma platijrhinos and Phrijnosoma douglassi indicate that platijrhinos is more specialized
than douglassi and has in some characters departed from the basic iguanid structures more
1962),

and Sauromalus

obviously than in the

(Avery

less specialized douglassi.

Avery and Tanner (1964) suggest the myology to be relatively stable in the Iguanidae, to
the extent that myological characters may be
used for interpreting phylogenies between iguanid genera. Rased upon anterior myological
(Oelrich,
between Ctcnosaura
comparisons
1956), Crotaphytus (Robison and Tanner, 1962),
Sauromalus (Avery and Tanner, 1964), and
Phrijnosoma, it appears that the myology is relaHowever,
tively stable at the generic level.
Phrijnosoma shows a greater departure from the
basic iguanid structure than has previously been

known

to exist.

Of the

fifty-seven

muscles of Phrijnosoma

and Phrijnosoma douglassi considered, fifty do not appear to differ significantly
from other genera Robison and Tanner. 1962;
platijrhinos

(

The M.

subscapularis II has two originating
Phrijnosoma, whereas there is one
originating head in Crotaphytus (Robison and
Tanner, 1962) and Sauromalus (Avery and

heads

in

Tanner, 1964).
the M. episternocleidomasby three heads. Avery and
Tanner (1964) report the M. episternocleidomastoideus to originate by a single head in
Sauromalus, Sccloporus, and Dipsosaurus. Robison and Tanner (1962) state that the M. epi-

In Phrijnosoma

toideus originates

sternocleidomastoideus

originates

as

a

single

Crotaphytus wislizeni and from two
head
heads in Crotaphytus collaris and Crotaphytus
reticulatus.
Oelrich (1956) describes the M.
episternocleidomastoideus to have a single head
in Ctcnosaura pectinata.
The M. serratus, M. trapezius, and M.
obliquus abdominis externus are reduced in
Plinjnosoma platijrhinos and Phrijnosoma douglassi based on the occurrence of these muscles in
Sauromalus (Avery and Tanner, 1964) and Crotaphytus (Robison and Tanner, 1962). Phrijnoin

two slips of the ventral
M. serratus as described by Robison
and Tanner (1962) for Crotaphytus. The M.
trapezius is reduced and much less extensive in
Phrijnosoma than it is illustrated and described
Mivart (1S67)
to be for the above genera.
states that the M. trapezius is very extensive in
Iguana tuhcrculata. which gives further evidence of the peculiarity of the reduced nature
of the M. trapezius in Phrijnosoma as compared
to other iguanids. The M. obliquus abdominis

soma

lacks the anterior

part of the

externus appears to be reduced in Phrijnosoma
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when compared

to

its

existence in Crotaphytus

(Robison and Tanner, 1962) and Sauromalus
(Avery and Tanner, 1964). The fibers are much
less extensive and abundant except in the region
the

of

lateroventral-ventrolateral

angle of the

body.

The M. branchiohyoideus

in

Phrynosoma

is

Sauromalus
(Avery and Tanner, 1964), Crotaphytus (Robison and Tanner, 1962), or Ctenosaura (Oelrich,

much more

extensive than

it

is

in

1956).

M. biceps in PhrynoCtenosaura pectinata, Crotaphytus collaris. Crotaphytus wislizeni, Scelotuberculata
Iguana
and
magister,
ponis
(Howell, 1936), in that each has a proximal,
small, muscular body in the specimens examined.
Howell 1936) describes the M. biceps of Iguana

The
soma is

structure of the
similar in

(

having a short proximal belly and a distal
belly, the former having fibers which converge
a broad tendon which separates
onto
( insert
as

)

the two bellies.

Each has

a separate origin.

In

Phrynosoma the proximal, small, muscular body
wives rise to a narrow tendon which parallels a
broader originating posterior tendon of the M.
to
biceps. Each of the two tendons gives rise
distally.
unite
which
separate muscular heads

The main difference in the proximal structure
Igof the M. biceps between Phrynosoma and

nana (Howell, 1936) appears to be that in the
M. biceps is divided to a greater
The M. biceps of
in the latter.
single, long, broad
from
a
originates
Sauromalus
tendon and lacks an anterior, small, muscular
body. Therefore, it appears that Phrynosoma is
more closely related to Crotaphytus and Scelo-

former, the
degree than

porus than Sauromalus.
The dorsal neck musculature, illustrated and
described in this study for Phrynosoma platyrhinos, consists of the same six major muscles
listed and partially described by Oelrich ( 1956
of
for Ctenosaura. The dorsal neck musculature

Phrynosoma douglassi and Phrynosoma platyrhinos does not appear to be drastically differis
ent from that of Ctenosaura. However, there
interto
some segmentation which is difficult
and
pret, as well as some intermingling of fibers
tendons of the dorsal neck muscles.

Even though the myology may be more
adaptable and" changeable than other morphological structures as suggested by Brock (1938),

appears to be stable to the extent that the
myology of species and genera can be charsingle
acterized. There does not appear to be a
segmentageneral trend in die myology, such as
it

implies myological specializacondition.
tion of a species due to any one

tion

alone,

that

CONCLUSIONS AND SUMMARY
This study confirms the work of Etheridge
the
(1964) in suggesting the peculiarity of
genus Phrynosoma within the family Iguanidae.
The anterior osteology and myology of Phrynosoma platyrhinos platyrhinos Girard and Phrynodouglassi herna'ndesi Girard indicate Phry-

soma
nosoma

be highly specialized and to differ
porsignificantlv from the Iguanid structure as
Tanner
and
Robison
trayed by Oelrich (1956),
They
(1962), and Averv and Tanner (1964).
of lacrimal
absence
also differ because of:
1
and postfrontal bones; (2) occurrence of occipispines; (3)
tal (also mandibular and temporal)
to

(

)

posterodorsal shift of the skull elements; (4)
subdivided nature of the M. sternohyoideus, M.
scapularis II and epistemocleidomastoideus; (5)

reduced nature of the M. serratus. M. trapezius,
M. obliquus abdominis extemus; and (6) greater mass of the M. branchiohyoideus.
The absence of lacrimal and postfrontal
mandibular
bones, occurrence of occipital (also
in
and temporal) spines, and posterodorsal shift
be
to
Phrynosoma
indicate
skull
the shape of the

a highly specialized iguanid genus.

The divided nature of the M. sternohyoideus,
M. subscapularis II, and M. epistemocleidomasof the M.
toideus, and the reduced condition
abdomiobliquus
M.
and
trapezius,
serratus, M.
of the M.
nature
expanded
the
and
extemus,
nis
branchiohvoideus are also suggestive of specialiiguanzation of the genus Pluynosoma from the
(loc.
authors
other
by
portrayed
id structure as
cit).

„,

The structure of the M. biceps in Phrynoto
soma indicates that this is more closely related
Sauromalus,
Sccloporus and Crotaphytus than to

muscular
in that a small, anterior,
biceps is lacking in the latter.

body

of the

M

Comparison of the anterior anatomy of
dougPhrynosoma platyrhinos and Phrynosoma
specialized
more
be
to
platyrhinos
lassi shows
greatthan douglassi in that platyrhinos shows a
from the basic iguanid structure.
reduction in
In platyrhinos the tendency for a
for the
articulation
sternal
size and a loss of a
er departure

third sternal rib, segmentation of the

M.

latissi-

reduction in size of the M.
mus
pseudoobliquus abdominis externus and the M.
dorsi.

and

a
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temporalis

when compared with

superficialis

douglassi, are indicative of the greater speciali-

zation of platyrhinos.

There appears to be an inverse relation between the relative sizes of the occipital spines
and the size of the lower jaw ( Table 1 ) in
Phrynosoma which may be indicative of intrageneric relationships and phylogeny.
Observation of the type and paratype
(USNM 36013, 36022) of Plmjnosoma ditmarsi
leaves no doubt that it is a unique species belonging to the douglassi group. The almost complete absence of spines, the pronounced supraoccipital notch, the massive lower jaw, and the
pronounced anteriorly convex occipital structure
are obviously relating characters in these two

An

x-ray of the skull of ditmarsi also
species.
indicates a close, if not identical, series of bones

Hi

i

1

i

rw

and bone patterns to douglassi.
There is no evidence to support a conclusion
that the douglassi group, even though more
primitive,

is

the

ancestral

stock of the platy-

rhinos phylogenetic line. In fact both lines showstructural specializations that are peculiar to
each.

In platyrhinos the large spines, reduced

number

and the muscular speSpecies in the douglassi
group are peculiar in that the spines are short or
absent, the skull is shorter, wider, and with a
of sternal ribs,

cializations are unique.

noticeable convexity in the occipital region, and

the lower jaw

is

larger.

Comparative osteological
studies on genera believed to
to Phrynosoma are needed in
genetic relationships between
other genera can be eorrectlv

and myologieal
be closelv related
order that phyloPhrynosoma and
determined.
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